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♦NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The resin particle for optical diffusion sheets which is a resin particle used for an optical 
diffusion sheet, and is characterized by making smectites exist in transparence or a translucent resin 
particle. 

[Claim 2] The resin particle for optical diffusion sheets according to claim 1 which is that in which 0.01 
- 20 % of the weight of smectites exists. 

[Claim 3] The resin particle for optical diffusion sheets according to claim 1 or 2 whose mean particle 
diameter is 1 -500 micrometers. 

[Claim 4] The optical diffusion sheet which applies axesin particle according to claim 1 to 3 to one [ at 
least ] field of the substrate of transparence through binder resin. 

[Claim 5] The optical diffusion sheet which distributes a resin particle according to claim 1 to 3 in a 
resin sheet. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical diffusion sheet which raised brightness 
using the resin particle for optical diffusion sheets which can raise the brightness of an optical diffusion 
sheet, and such a resin particle, when it uses as an optical dispersing agent of an optical diffusion sheet. 
[0002] 

[Description of the Prior Art] The liquid crystal display is widely used in various fields, such as a word 
processor and a personal computer. In this liquid crystal display, it is common by arranging a back light 
behind a liquid crystal display panel, and supplying the light from that back light to a liquid crystal 
display panel side to display an image. To be what the back light used for such a liquid crystal display 
supplies as much light as possible to a liquid crystal display panel side in order to make the display 
image legible, and supplies a uniform light is demanded. Since it corresponds to such a demand, the 
optical diffusion sheet is used as one of the components of a back light. 

[0003] The configuration of a back light is explained using a drawing. Drawing 1 is approximate 
account drawing showing the fundamental configuration of a back light, and the optical diffusion sheet 
with which the light source and 2 consist in one in drawing, and a light guide plate and 4 consist of 
synthetic resin in the reflective sheet for back lights and 3 is shown, respectively. In this configuration, 
the light source 1 is arranged beside a light guide plate 3, incidence of the light from the light source 1 is 
carried out to a light guide plate 3, and it is led to the liquid crystal display panel (not shown) arranged 
ahead of the optical diffusion sheet 4 (upper part side of a drawing) through the optical diffusion sheet 4 
arranged in that front face. In addition, although the configuration shown in drawing 1 carries out piece 
arrangement of the light source 1 at the method of width of a light guide plate 3, what has arranged 
between the method right and left of width, the light guide plates 3, and the reflective sheets 2 of a light 
guide plate 3, and was used two or more pieces is sufficient as the light source 1 . 
[0004] Although the optical diffusion sheet 4 is used since it corresponds to the above-mentioned 
demand in a back light even if it adopts which configuration, things various until now are proposed as 
such an optical diffusion sheet. For example, the front face of distribution or a transparence resin sheet is 
made to apply a resin particle for a resin particle through binder resin in a transparence resin sheet, and 
the optical diffusion sheet using the optical diffusibility which this resin particle has is indicated by JP,7- 
27904,A and 7-5305. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the optical diffusion sheet proposed until 
now, although it is said about optical diffusibility that it was good, there was a problem that it could not 
be said that sufficient brightness is obtained. That is, from a viewpoint of corresponding to the 
miniaturization, the luminous efficiency of a back light is raised to a liquid crystal display, it is also 
required to attain low-power-ization, and an optical diffusion sheet needs to be that from which 
sufficient brightness is obtained to it. 

[0006] This invention is made under such a situation, and the object is in offering a useful resin particle, 
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in order to obtain the optical diffusion sheet with which sufficient brightness is obtained, maintaining 
mostly the fundamental property that optical diffusibility is good, and such an optical diffusion sheet. 
[0007] 

[Means for Solving the Problem] The resin particle of this invention which was able to solve the above- 
mentioned technical problem is a resin particle used for an optical diffusion sheet, and it has a summary 
at the point of making smectites existing in transparence or a translucent resin particle. 
[0008] About 0.01 - 20 % of the weight is suitable for the abundance of the smectites in the resin 
particle of this invention. Moreover, the mean particle diameter of this resin particle is about 1-500 
micrometers. 

[0009] The optical diffusion sheet wished to have by applying the above resin particles to one [ at least ] 
field of the substrate of (1 ) transparence through binder resin, or distributing them in (2) resin sheet is 
obtained. 

[0010] The larger and range smaller than the two times of the mean particle diameter of a resin particle 
than the mean particle diameter of a resin particle is suitable for the coating thickness in the case of 
applying a resin particle through binder resin. Moreover, the rates of binder resin and a resin particle are 
the resin particle 30-97 weight sections extent to binder resin 70 - 3 weight sections. 
[0011] 

[Embodiment of the Invention] this invention persons examined the gestalt of a useful resin particle 
from various include angles in order to raise the brightness of this optical diffusion sheet on the basis of 
the optical diffusion sheet which uses a resin particle, consequently, when using the thing which made 
smectites exist in a resin particle as an optical dispersing agent of an optical diffusion sheet, it found out 
that the brightness of an optical diffusion sheet could be boiled markedly and could be raised, and this 
invention was completed. 

[0012] The smectites used by this invention say physical or the thing which can insert various ion and 
molecules between unit crystals by the chemical approach, without naming generically one sort of a 
stratified expansive clay mineral, having the layer structure to which the unit crystal layer was piled up 
mutually, and destroying the structure of a unit crystal layer, since association of unit crystals is 
comparatively weak. 

[0013] Such smectites (it may only be hereafter called a "smectite") have the property in which the 
refractive index within a field differs from the refractive index of the thickness direction. Moreover, the 
tetrahedron layer of a silica consists of three-tiered structures which sandwiched both sides of the 8th 
page body whorl which used aluminum, magnesium, etc. as the central metal, and has the convertibility 
cations (for example, H+, Na+, K+, calcium2+, Mg2+, aluminum3+, the NH4 4th [ +] class ammonium 
ion, etc.) of some [ the type which has the unit crystal structure ]. 

[0014] although the brightness of an optical diffusion sheet can be boiled markedly and can be raised if 
the resin particle of this invention is used as an optical dispersing agent of an optical diffusion sheet, the 
reason such effectiveness is acquired is not necessarily clear, however - or it is possible that it is based 
on the following reasons. That is, the refractive indexes of the resin and the smectite which constitute a 
resin particle differ, for this reason, a refraction anisotropy is shown, and it is thought that light is led to 
the perpendicular direction (namely, liquid crystal display panel side) of an optical diffusion sheet, and 
brightness is raised. Moreover, since orientation will be carried out at random in a field in parallel 
[ since a smectite is the planar structure of a unit crystal layer / a unit crystal layer ] to the front face of a 
resin particle, it is thought that brightness is raised also for such a reason. 
[0015] About the resin used by the resin particle of this invention, that what is necessary is just 
transparence or a translucent thing, it is not limited especially and thermosetting resin, such as melamine 
resin besides thermoplastics, such as a copolymer of the monomer components or these which constitute 
homopolymers, such as polyolefines, such as polyethylene and polypropylene, polyester, polystyrene, 
and Pori (meta) acrylic ester, or these polymers, and the monomer which can be copolymerized, can also 
be used. Moreover, the approach for manufacturing a resin particle can apply conventionally various 
well-known approaches, such as the' emulsion-polymerization method which adds a smectite in the 
approach of carrying out desiccation granulation by spray dry etc., and a monomer, and forms a resin 
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particle by emulsifying, distributing, or dissolving and carrying out a polymerization into a medium, a 
suspension-polymerization method, a distributed polymerization method, or a precipitate polymerization 
method, after carrying out distributed mixing of the smectite at the approach and the resin solution 
which knead and grind resin and a smectite. 

[0016] Although the resin particle of this invention makes a smectite exist in the particle which consists 
of various resin which was described above, although about 0.01 - 20 % of the weight is suitable for the 
abundance, it is 0.1 - 15 % of the weight more preferably. Moreover, especially about the smectite's in 
resin particle existence gestalt, it is not limited, and which gestalten, such as localization, may be taken 
localization and near the particle front face to homogeneity distribution and a core, and you may exist as 
primary or secondary floe. In addition, when the compatibility and dispersibility with resin which 
constitute a resin particle are taken into consideration, the smectite to be used has a desirable oleophilic 
smectite. Moreover, surface treatment of the smectite may be conventionally carried out by the well- 
known approach. f 

[0017] It may not be limited especially about the configuration of the resin particle of this invention, 
either, and the shape of the shape of the shape of a globular shape and a spheroid and konpeito and sheet 
metal and needlelike any are sufficient, moreover, the magnitude « for example, in a spherical thing, 
about 0.1-500-micrometer about 0.5-100-micrometer about 1-50 micrometers are still more preferably 
suitable preferably at mean particle diameter (the thing of other configurations - length between 
couplings). However, it is necessary to choose this magnitude suitably according to the thickness of the 
coating thickness and the resin sheet which are mentioned later. 

[0018] The configuration of the optical diffusion sheet of this invention is explained using a drawing. 
Drawing 2 is approximate account drawing showing the example of a configuration of the optical 
diffusion sheet of this invention, in the resin particle in which five in drawing made the smectite exist, 
and 6, binder resin and 7 show the substrate of transparence and 8 shows each of an optical diffusion 
sheet. In this configuration, the resin particle 5 is applied to one field of the substrate 7 of transparence 
through binder resin 6, and the optical diffusion sheet 8 is formed in it. 

[0019] although various properties, such as transparency, resin particle dispersibility, lightfastness, 
moisture resistance, and thermal resistance, are required of the above-mentioned binder resin 6 ~ as 
such binder resin 6 - a line - various things, such as polyester, acrylic resin, melamine system resin, 
silicon system resin, urethane system resin, epoxy system resin, styrene resin, and vinyl acetate system 
resin, are mentioned. In addition, to binder resin 6, curing agents (isocyanate system etc.), a dispersant, 
fluorescent dye, etc. may be added suitably. 

[0020] Moreover, the larger and range smaller than the two times of the mean particle diameter of the 
resin particle 5 than the mean particle diameter of the resin particle 5 is suitable for the coating thickness 
of binder resin 6. When coating thickness is within the limits of this, a resin particle becomes the 
spreading film located in a line still more densely. If coating thickness is smaller than the mean particle 
diameter of the resin particle 5, a resin particle cannot apply well. Moreover, if coating thickness is 
larger than the two times of the mean particle diameter of the resin particle 5, since the part with which a 
resin particle is located in a line more than a bilayer will be made and a resin particle's 5 existence 
condition will become very uneven, it is not desirable. Specifically, about 1-500-micrometer about 2- 
100-micrometer about 5-20 micrometers are more preferably suitable for the coating thickness of binder 
resin 6 preferably. 

[0021] On the other hand, if properties demanded as a substrate, such as transparency, thermal 
resistance, curl-proof nature, and solvent resistance, are satisfied as a raw material of the above- 
mentioned substrate 7, it is not limited especially and glass besides various resin films, such as a 
polyester system resin film, an amorphous polyester system resin film, an acrylic resin film, a 
weatherproof vinyl chloride system resin film, and a polycarbonate system resin film by which 
embossing was carried out, etc. can be used. Moreover, about 75-200 micrometers is suitable for the 
thickness of a substrate 7. If a substrate 7 is thinner than 75 micrometers, it will be easy to curl and will 
be hard coming to deal with it. If a substrate 7 is thicker than 200 micrometers, brightness will seldom 
improve. 
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[0022] Moreover, what is necessary is just to adopt well-known approaches, such as the reverse roll coat 
method, the die coat method, the comma coater method, a spray coating method, the gravure coat 
method, and the kiss reverse coater method, about the approach of applying the resin particle 5 through 
binder resin 6 on the above-mentioned substrate 7. 

[0023] the rate of binder resin 6 and the resin particle 5 - binder resin 70 - 3 weight sections - receiving 

the resin particle 30 - 97 weight sections - desirable - binder resin 60-15 weight sections - 
receiving - the resin particle 40 - 85 weight sections - they are the resin particle 50 - 70 weight sections 
extent to binder resin 50-30 weight sections still more preferably. 

[0024] If the rate of binder resin 6 and the resin particle 5 is within the limits of the resin particle 30-97 
weight sections to binder resin 70-3 weight sections, when it applies, the good spreading film with 
which the resin particle 5 was densely got blocked will be obtained. If the rate of binder resin exceeds 70 
weight sections, in order that the resin particle 5 may not arrange densely, optical diffusibility will 
worsen. Moreover, if the rate of the resin particle 5 exceeds 97 weight sections, while the bond strength 
of the spreading film will worsen, light transmission becomes low too much and brightness does not 
improve. 

[0025] In addition, according to the applications for example, the object for electrochromatic displays, 
for monochrome liquid crystal, etc., a thing or a thing of a different kind of the same kind can be 
suitably used for binder resin, the resin used with a substrate, and the resin which constitutes a resin 
particle. 

[0026] Drawing 3 is approximate account drawing showing other examples of a configuration of the 
optical diffusion sheet of this invention. Although the resin particle 5 of this invention is directly 
distributed in the resin sheet 9 and optical diffusion sheet 8a is formed with this configuration, the object 
of this invention is attained also in such a configuration. In addition, what is necessary is just to use the 
various resin films shown as a raw material of said substrate 7 as a resin sheet 9. As the manufacture 
approach of the above-mentioned resin film, well-known approaches, such as inflation processing, 
calendering, and T-die processing, are employable. 

[0027] Although an example explains this invention to a detail further below, the following example is 
not the thing of the property which limits this invention, and each thing marked and done to before and 
the after-mentioned meaning for a design change is included in the technical range of this invention. 
[0028] 
[Example] 

The deionized water 900 section which dissolved the polyoxyethylene-alkyl-phenyl-ether sulfo 
ammonium ("tenor [ high ] N-08" trade name: Dai-Ichi Kogyo Seiyaku Co., Ltd. make) 0.5 section in 
the flask equipped with example 1 agitator, inert gas installation tubing, the reflux condenser, and the 
thermometer was taught. The mixture which blended the methyl-methacrylate 85 section, the 
trimethylolpropane trimethacrylate 10 section, and the smectite (oleophilic smectite "SAN" trade name: 
CO-OP CHEMICAL CO., LTD. make) 5 section which were adjusted beforehand there was prepared, 
and with the agitator ("K. homogenizer [ T. ]" trade name: special opportunity-ized industrial 
incorporated company make), it stirred by 3000rpm and considered as uniform suspension. 
[0029] Subsequently, it cooled, after heating at 75 degrees C and performing a polymerization reaction 
at this temperature for 5 hours, blowing nitrogen gas from inert gas installation tubing. It dried, after 
filtering and washing this suspension, and the smectite content resin particle (1) was obtained. In 
addition, the mean particle diameter of the obtained smectite content resin particle (1) was 5 
micrometers. 

[0030] this smectite content resin particle (1) - using - a polyester film ("diamond foil O-300E" trade 
name: diamond foil incorporated company make) with a thickness of 100 micrometers substrate top — a 
line - the optical diffusion sheet (1) of a configuration of having been shown in said drawing 2 by the 
die coat method was created by using saturated polyester system resin ("Byron 24SS" trade name: 
Toyobo Co., Ltd. make) as binder resin. The rate of binder resin and a smectite content resin particle (1) 
was made into the smectite content resin particle (1)55 weight section to the binder resin 45 weight 
section. 
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[003 1] The total light transmission, the rate of the diffused light, the Hayes value, parallel ray 
permeability, and brightness of the obtained optical diffusion sheet (1) were measured. At this time, 
about total light transmission, the rate of the diffused light, the Hayes value, and parallel ray 
permeability,, each was measured by the hazemeter "NDH1001DP" by Nippon Denshoku Co., Ltd., and 
it was based [ brightness ] on the following approach. 

[0032] On a light guide plate with a screen-stencil dot, place two optical diffusion sheets (1) in piles, 
and the cathode-ray tube of 5mm of sizes is made into the light source. (Brightness measuring method) 
Light was applied from the side of a light guide plate (refer to said drawing 1 ), and it measured with the 
luminance meter ("SL1 10" trade name: Minolta Camera Co., Ltd. make) which fixed to the location 
distant from the optical diffusion sheet (1) 30cm the quantity of light which passes a light guide plate 
and the optical diffusion sheet (1) of two sheets. A measurement result is shown in the following table 1 
with mean particle diameter, smectite abundance, binder resin coating thickness, etc. of a smectite 
content resin particle (1). 

[0033] The smectite content resin particle (2) was obtained like the example 1 except having made the 
example 2 methyl methacrylate into the 87 sections, and having made the smectite (this forward) into 
the three sections. Using this smectite content resin particle (2), the optical diffusion sheet (2) was 
created like the example 1, and the same assessment as an example 1 was performed. A result is shown 
in the following table 1 . 

[0034] The deionized water 900 section which dissolved the polyvinyl alcohol ("PVA-205" trade name: 
Kuraray Co., Ltd. make) 2 section in the flask same with having used in the example 3 example 1 was 
taught. The mixture which blended the methyl-methacrylate 89 section, the trimethylolpropane 
trimethacrylate 10 section, and the smectite (oleophilic smectite "SAN 11 trade name: this forward) 1 
section which were adjusted beforehand there was prepared, and it stirred by SOOrpm, and considered as 
uniform suspension. 

[0035] Subsequently, it cooled, after heating at 75 degrees C and performing a polymerization reaction 
at this temperature for 5 hours, having continued stirring and blowing nitrogen gas from inert gas 
installation tubing. It dried, after filtering and washing this suspension, and the smectite content resin 
particle (3) was obtained. In addition, the mean particle diameter of the obtained smectite content resin 
particle (3) was 10 micrometers. Using this smectite content resin particle (3), the optical diffusion sheet 
(3) was created like the example 1, and the same assessment as an example 1 was performed. A result is 
shown in the following table 1 . 

[0036] The smectite content resin particle (4) was obtained like the example 3 except having made the 
example 4 methyl methacrylate into the 87 sections, and having made the smectite (this forward) into 
the three sections. Using this smectite content resin particle (4), the optical diffusion sheet (4) was 
created like the example 3, and the same assessment as an example 3 was performed. A result is shown 
in the following table 1 . 

[0037] The smectite content resin particle (5) was obtained like the example 3 except having made the 
example 5 methyl methacrylate into the 85 sections, and having made the smectite (this forward) into 
the five sections. Using this smectite content resin particle (5), the optical diffusion sheet (5) was created 
like the example 3, and the same assessment as an example 3 was performed. A result is shown in the 
following table 1 . 

[0038] The smectite content resin particle (6) was obtained like the example 3 except having made the 
example 6 methyl methacrylate into the 83 sections, and having made the smectite (this forward) into 
the seven sections. Using this smectite content resin particle (6), the optical diffusion sheet (6) was 
created like the example 3, and the same assessment as an example 3 was performed. A result is shown 
in the following table 1 . 

[0039] The deionized water 900 section which dissolved the polyvinyl alcohol ("PVA-205" trade name: 
this forward) 2 section in the flask same with having used in the example 7 example 1 was taught. The 
mixture which blended the methyl-methacrylate 87 section, the trimethylolpropane trimethacrylate 10 
section, and the smectite (oleophilic smectite "SPN" trade name: CO-OP CHEMICAL CO., LTD. make) 
3 section which were adjusted beforehand there was prepared, and it stirred by 500rpm, and considered 
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as uniform suspension. 

[0040] Subsequently, it cooled, after heating at 75 degrees C and performing a polymerization reaction 
at this temperature for 5 hours, having continued stirring and blowing nitrogen gas from inert gas 
installation tubing. It dried, after filtering and washing this suspension, and the smectite content resin 
particle (7) was obtained. In addition, the mean particle diameter of the obtained smectite content resin 
particle (7) was 10 micrometers. Using this smectite content resin particle (7), the optical diffusion sheet 
(7) was created like the example 1, and the same assessment as an example 1 was performed. A result is 
shown in the following table 1 . 

[0041] The smectite content resin particle (8) was obtained like the example 7 except having made the 
example 8 methyl methacrylate into the 85 sections, and having made the smectite (this forward) into 
the five sections. Using this smectite content resin particle (8), the optical diffusion sheet (8) was created 
like the example 7, and the same assessment as an example 7 was performed. A result is shown in the 
following table 1. 

[0042] The smectite content resin particle (9) was obtained like the example 7 except having made the 
example 9 methyl methacrylate into the 83 sections, and having made the smectite (this forward) into 
the seven sections. Using this smectite content resin particle (9), the optical diffusion sheet (9) was 
created like the example 7, and the same assessment as an example 7 was performed. A result is shown 
in the following table 1 . 

[0043] The deionized water 900 section which dissolved the polyvinyl alcohol ("PVA-205" trade name: 
this forward) 2 section in the flask same with having used in the example of comparison 1 example 1 
was taught. The mixture which blended the methyl-methacrylate 90 section and the trimethylolpropane 
trimethacrylate 10 section which were adjusted beforehand there was prepared, and it stirred by 500rpm, 
and considered as uniform suspension. 

[0044] Subsequently, it cooled, after heating at 75 degrees C and performing a polymerization reaction 
at this temperature for 5 hours, having continued stirring and blowing nitrogen gas from inert gas 
installation tubing. It dried, after filtering and washing this suspension, and the resin particle for a 
comparison (1) was obtained. In addition, the mean particle diameter of the obtained resin particle for a 
comparison (1) was 10 micrometers. Using this tree resin particle for a comparison (1), the optical 
diffusion sheet for a comparison (1) was created like the example 1, and the same assessment as an 
example 1 was performed. A result is shown in the following table 1 . 

[0045] Using the smectite content resin particle (1) of example of comparison 2 example 1, except 
having made the rate of binder resin and a resin particle (1) into the resin particle (1) 98 weight section 
to the binder resin 2 weight section, the optical diffusion sheet for a comparison (2) was created like the 
example 1, and the same assessment as an example 1 was performed. A result is shown in the following 
table 1. 

[0046] Except having made the rate of example of comparison 3 binder resin, and a resin particle (1) 
into the resin particle (1) 20 weight section to the binder resin 80 weight section, the optical diffusion 
sheet for a comparison (3) was created like the example 2 of a comparison, and the same assessment as 
the example 2 of a comparison was performed. A result is shown in the following table 1 . 
[0047] Using the smectite content resin particle (7) of example of comparison 4 example 7, except 
having made the rate of binder resin and a resin particle (7) into the resin particle (1) 98 weight section 
to the binder resin 2 weight section, the optical diffusion sheet for a comparison (4) was created like the 
example 7, and the same assessment as an example 7 was performed. A result is shown in the following 
table 1. 

[0048] Except having made the rate of example of comparison 5 binder resin, and a resin particle (7) 
into the resin particle (7) 20 weight section to the binder resin 80 weight section, the optical diffusion 
sheet for a comparison (5) was created like the example 4 of a comparison, and the same assessment as 
the example 4 of a comparison was performed. A result is shown in the following table 1 . 
[0049] 
[A table 1] 
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[0050] with the optical diffusion sheet using the smectite content resin particle of this invention, it turns 
out that brightness is markedly alike and is improving compared with the optical diffusion sheet which 
used only the resin particle so that clearly from a table 1 . Moreover, it turns out that it is not falling so 
much about the optical diffusibility shown at the rate of the diffused light. In addition, although the 
difference in a property is accepted even when the abundance and coating thickness of the mean particle 
diameter of a resin particle and a smectite are the same (for example, examples 5 and 8 and examples 6 
and 9), it is thought that this is based on the difference in a smectite's existence gestalt. 
[0051] 

[Effect of the Invention] As stated above, in order to obtain the optical diffusion sheet with which 
sufficient brightness is obtained, maintaining mostly the fundamental property that optical diffusibility is 
good according to this invention, and such an optical diffusion sheet, the usefiil resin particle was 
realizable. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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